The technique of computed tomography (CT) is used to reconstruct velocity profile of air flow from its average velocities from ultrasonic velocimeter measuring over a specific set of paths. Although the scanning method for collecting data can be considered as a special case of diverged beam scan, this set of data can be rearranged into the form of interlaced parallel scan. A knowledge of zero velocity at circumference of the pipe is also introduced and the data are interpolated in each view to obtain uniformly spaced data. This is then applied in the convolution algorithm for parallel scan data. This method is tested with the data from the experiment and the result is reported.
Introduction
The technique of computed tomography (CT) is known as a method of reconstructing the internal details of a structure from its projections. These projections are obtained by measuring, at the receiver array, the beam which is radiated from an external source and transmits through the structure. Since measured data are obtained without affecting the original nature of the objects, the method of CT becomes of great interest in noninvasive medical diagnosis, remote sensing and other scientific fields.
The most simplified model of projection data obtained from measurement is to interpret it as the line integrals along straight path throught the test object. This is also called straight-path tomography to distinguish it from diffraction tomography where diffraction and refraction within an inhomogeneous object are also taked into account. The problem of this simplified model is then, given a set of line integrals, reconstruct the internal details of a structure from these line integrals. In our previous work, some experiments were conducted with air flow and the velocity profile were reconstructed under the assumptions of axisymmetrical case)1 and, more generally, unaxisymmetrical case2). The result of the latter was compared In this work, the data from diverged scanning method, which are used in our experiment, are rearranged into the form as the data obtained from parallel scan. However, the sampling points in each view of this rearranged data are nonuniformly spaced and, this then prevent us from applying it directly in the algorithms for parallel scan data. The Lagrangian interpolation is then used to interpolated for uniformly spaced sampling points from this interlaced parallel scan data. The interpolated data are then used in a reconstruction algorithm for parallel scan data.
Note that, the knowledge of zero value at the circumference can be directly introduced into the interpolation step by this method.
In the next section, the fundamental theory of CT and the ultrasonic velocimeter are briefly stated.
Some scanning methods and reconstruction algorithms are investigated, and among them, the one which seems suitable to use in our work is then chosen. This is to be discussed in the next. Finally, to test the idea proposed, an experiment is conducted and the result is reported. 
The ultrasonic velocimeter
Let us define that the distance between the transmitter and the receiver is 'L', the angle between the axis of the pipe and the direction of propagation of It is noted that, since the path of propagation of sound wave has to make some angle with the pipe axis, the problem should be considered as a 3-D reconstruction problem. However, this needs more data, and hence, more complex scanning structure to obtain all data needed. Our experiment was then performed under the following assumptions. Secondly, the flow is steady so that manually recorded data can be used in the algorithm. An advantage point to measure velocity in water flow by ultrasonic velocimeter is that it is a noninstrusive measurement. Ultrasonic transducers are commonly installed outside at the wall of pipe. In ultrasonic tomography, where measurements must be done over many directions through mechanically scanning part, coupling media such as water can be used between scanning part and the pipe. This is for matching acoustic impedance between these two parts and also introduce a free layer between two rigid layers to allow complete scanning6).
This is not the case for the measurement in air flow. which is the case in our experiment, is shown in Fig.   2 (a) for all the scanning paths and in Fig. 2 (b) when it is rearranged into interlaced parallel scan.
Reconstruction algorithm
Reconstruction algorithms can be generally categorized into 2 types. The first one is in the form of an explicit formula for an estimation of the original fuction in term of its projections. The second one is in the form of searching a function whose projections agree with the measured data, using iterative relaxation8). Our attention was formerly paid for the Other algorithms were then reconsidered. The convolution algorithm, which was stated earlier, seems preferable in this case. The algorithms for both parallel scan data and diverged scan data11) has been already developed. Unfortunately, diverged scan version seems not suitable with such PET geometry scan. This is because when the source of the beam comes closer to the region of interest, the reconstruction result becomes more and more severely increase near the boundary and recall that, PET geometry scan is a special type of diverged scan with the source of beam located at the boundary of region under interested.
As was stated in the previous section, the data from PET geometry scan can be rearranged in the form of 3. The error is arised in the reconstruction result due to too few number of projection data.
However, reconstructed result near the circumference decrease to zero as desired and improvement over our previous work is also observed. This is due to the fact that, the profile of the flow in our experiment is comparatively smooth. It then seems reasonable to use polynomials of low degree, which was realized by Lagrangian interpolation in this work, to interpolate for the data needed. It is intuitively noted that more complex profile may need more measured data to allow good reconstruction result.
Conclusion
The technique of CT was used to reconstruct veloc- 
